Actin-assisted dimerization of GFP-MyoX HMM. Previous studies have suggested that myosin X forms a dimer in the cell although it does not dimerize in vitro 2,3,15 . Thus myosin X might dimerize with assistance from cargos or actin as has been found for myosin VI 17,[42][43][44] . Following experiments on myosin VI 17 , we used decoration on actin filaments in the absence of ATP to bring monomeric GFP-myosin X HMM molecules close to each other to initiate their dimerizaton. Then its motility was activated by adding ATP. As a control, monomeric myosin X HMM was flowed into the chamber together with ATP. We found that in equivalent time periods, many more myosin X molecules moved processively upon addition of ATP after binding closely to actin (21 moving/min per 56 x 56 µm 2 microscope field) than in the control (3 moving/min per field). (a) Intensity distribution of GFP on surface immobilized monomeric myosin X HMM. The number of myosin X molecules per complex is estimated by their intensities; (b) Intensity distribution of GFP on the moving objects in the actin-assisted myosin X dimerization assay with 10 µM ATP. About half of the moving objects were twice as bright as a single GFP, suggesting they are myosin X dimers. The rest are myosin X oligomers; (c) Intensity distribution of GFP on the moving objects in the control experiments where monomeric myosin X HMM molecules were added directly into the flow chamber with 10 µM ATP. Most of them are myosin X oligomers containing about 6 myosin X molecules per complex on average; (d) Run-length distribution of actin-assisted dimerized native GFP-MyoX HMM; (e) Run-length distribution of aggregated GFP-MyoX HMM.
. Thus myosin X might dimerize with assistance from cargos or actin as has been found for myosin VI 17, [42] [43] [44] . Following experiments on myosin VI 17 , we used decoration on actin filaments in the absence of ATP to bring monomeric GFP-myosin X HMM molecules close to each other to initiate their dimerizaton. Then its motility was activated by adding ATP. As a control, monomeric myosin X HMM was flowed into the chamber together with ATP. We found that in equivalent time periods, many more myosin X molecules moved processively upon addition of ATP after binding closely to actin (21 moving/min per 56 x 56 µm 2 microscope field) than in the control (3 moving/min per field). (a) Intensity distribution of GFP on surface immobilized monomeric myosin X HMM. The number of myosin X molecules per complex is estimated by their intensities; (b) Intensity distribution of GFP on the moving objects in the actin-assisted myosin X dimerization assay with 10 µM ATP. About half of the moving objects were twice as bright as a single GFP, suggesting they are myosin X dimers. The rest are myosin X oligomers; (c) Intensity distribution of GFP on the moving objects in the control experiments where monomeric myosin X HMM molecules were added directly into the flow chamber with 10 µM ATP. Most of them are myosin X oligomers containing about 6 myosin X molecules per complex on average; (d) Run-length distribution of actin-assisted dimerized native GFP-MyoX HMM; (e) Run-length distribution of aggregated GFP-MyoX HMM. On bundled actin, myosin V shows more irregular stepping, presumably because it often steps on the neighboring actin filaments in a bundle. As a result, the steps from myosin V molecules labeled on the first CaM are no longer distinguishable from the rest of molecules. The two Gaussian fits shown may not represent discrete features in the stepping of myosin V on bundled actin. Rather, they show that myosin V, on average, takes shorter steps on bundled actin. The ratio of the average step sizes on single filaments and bundled actin is 1.30, which is consistent with the ratio of myosin V velocities on single actin filaments and bundles (1.36).
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Supplementary Figure 5. Preparation of microstructures using the micromolding technique. (a)
Micromolding procedure. A silicon AFM calibration grating (MikroMasch, TGZ03), comprising a one dimensional array of rectangular pedestals with 3 µm pitch, 1.5 µm ridges, and 500 nm height is used as a master to make a polydimethylsiloxane (PDMS, Dow Corning, Sylgard™ 184 silicone elastomer kit) replica stamp. Poly(methyl methacrylate) (PMMA, Aldrich Chemical, no. 37,003-7) is used for the microstructure because PMMA has similar refractive index to glass and reasonable affinity to myosin. To micromold PMMA, 10 µl PMMA (5 mg ml -1 in methylene chloride) is added onto a 24 mm × 40 mm cover slip. The PDMS stamp is then quickly placed on the PMMA drop and allowed to sit for 1 min before removal. (b) AFM height image of a micromolded PMMA pattern. Because methylene chloride can swell PDMS, the PMMA pattern has wider grooves (2 µm), narrower pedestals (1 µm), and shallower depth (350 nm) than the silicon master. (c) A cartoon illustrates that QD655 labeled myosin X takes a helical path along a suspended actin filament. (d) A merged image of suspended actins (over the grooves and pulled taut by hydrodynamic flow) excited with TIRF and with Low Angle Oblique (LAO) illumination 34 , green and red, respectively. With TIRF illumination, the evanescent excitation field only penetrates about 100 nm into the sample, so the suspended fluorescent actin filaments are not visible. We took advantage of this to check whether individual actin filaments are suspended across the PMMA ridges or sag into the trenches. Images were first collected with TIRF illumination (green), and then the incident angle was adjusted to slightly less than the critical angle so that illumination light could penetrate a few micrometers into the solution enabling visualization of suspended actins. Most of the actin filaments are suspended across the pedestals, while the one at bottom has several segments (green) sagging into the grooves. Supplementary Movie 2: QD655 labeled myosin X molecules move along suspended actin filaments at 500 nM ATP (left) and along suspended actin bundles at 1 µM ATP (right). Scale bars: 1 µm; Frame rates: 2 s -1 ; Play rate: 10 s -1 .
Supplementary
Supplementary Movie 3:
Native myosin X (GFP-Myosin X HMM) dimerize when brought into proximity on actin filaments and the dimers move processively (left); Some native myosin X (GFP-Myosin X HMM) form oligomers or aggregates which also move processively (right).
[MgATP] = 10 µM; Scale bars: 1 µm; Frame rates: 2 s -1 ; Play rate: 10 s -1 .
